Derivation of the nucleoproteins (NP) of influenza A viruses isolated from marine mammals.
The nucleoprotein (NP) genes of influenza viruses were sequenced from a variety of virus isolates derived from marine mammals: whales from the Pacific and Atlantic oceans, seal and gull from the Western Atlantic, and a tern from the Caspian Sea. In comparison to published NP sequences, we found pairs of NPs derived from avian and marine mammal isolates to be closely related, e.g., the gull-whale and mallard-seal pairs from the Atlantic Coast of the USA and the tern-Pacific Ocean whale pair of the Eastern Hemisphere. Our analysis suggests that influenza viruses have been independently introduced into marine mammals from avian sources for each of our three examples. Furthermore, the closeness of the relationship in these avian-mammalian NP pairs indicates that the introductions are relatively recent. The sequences of these marine mammal NPs are avian-like and can be clearly distinguished from human NPs. Our results provide further support of interspecies transmission of influenza A viruses from the avian host reservoir directly to mammalian hosts.